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A GRAPHIC LEVEL RECORDER WITH 
HIGH SENSITIVITY AND WIDE RANGES 


A graphic level rec^order has a wide 
variety of uses in electronics, acoustics, 
and other branches of physical science 
and enginc*ering. It records on a loga¬ 
rithmic scale the rms magnitiuleof an ac 
voltage, rather than the instantaiu'ous 
value and can plot the output of an ac 
device as a function either of time or of 
some other parameter that can be made 
time dependent, such as frequency. The 
'rvPE 1521-A Ciraphic Level Recorder,* 
an accurate and versatile instrument for 
recording from 20 c to 200 kc, has an 
input sensitivity of one millivolt. It has 
Iwnm designed to meet the requirements 
of many different applications and hius a 
number of outstanding electrical, me- 
chanical, and operational features. 

In this recorder, a high-speed servo¬ 
mechanism of novel design |>ositions an 
input potentiometer and a pen to pro¬ 
duce an ink trace on rectilinear paper. 
Potentiometers for rang€*s of 20, 40, and 
80 (11) are available and can be inter¬ 
changed easily and quickly. 

An additional feature is an accessor\’ 
linear potentiometer, which converts 
the instrument from a level recorder to 


a general-purpose dc recorder with ad¬ 
justable zero level and 0.8-volt full- 
scale stmsitivity. 

Transistors are used throughout the 
electronic circuitry, which eliminates 
warm-up delay and riHluces power con¬ 
sumption and ov(‘r-all size. 

Controls are simpk' and have been re¬ 
duced to a minimum: input amplitude, 
writing specni, and papc'r speed. These 
are s(*paratcMi into two groups: input 
signal and writing speed on the left- 
hand side of the panel; chart drive on 
the right. 

The input and writing speed controls 
can be seen at the left of Figure 1. A 
constant impedance calibrated input at¬ 
tenuator is used to adjust the input 
level. The input terminal can be used 
with the low terminal eitlier tied to the 
iiLstrument chas.sis or floating for dc. 
The writing .speed switch .sets the maxi¬ 
mum speed of the pen to one of four 
valuers from 1 inch per .second to 20 
inch('s p(*r second, which, on the 80-db 
range, corre.sponds to 400 <lb per second. 

•A cottipl**tely ni*w di^iffn ba*«l upon the Model .SL~4 
Recorder of Sound .^pparuluj* Co . U S. Patent 2..'>8I .l.'IS, 
now owned by (fcncral Radio Comp.nny. 
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An adjustable damping control is also 
pn)vid(HJ to allow si'ltin}' of the over¬ 
shoot for step inputs. This control is 
normally set for a l-cih overshoot at the 
maximum wTitinp speed. A calibration 
control is also provide<l for setting the 
gain of the recorder in conjunction with 
an c.xtenial ac reference voltage, so that 
the recorder will plot absolute level. 

I'^)ur chart speeds are available with 
the motor sut>plied with the instrument: 
2.5 in min. 7.5 in min, 25 iii/min, and 
75 in min. Speed changes are easily 
made while th(‘ motor is running by 
means of two gear-shift levers shown at 
the right til Figure 1. A neutral po.sition 
is also provitled. 'fhe* chart t)aper can 
be driven either forward or backward or 
controlled manually. By the use of a 
dilTerent motor, which is t'asily inter¬ 
changeable (sif the price table, page 
12). these speinls can be reilucitl by a 
facUir of <*»(). C'hart |)aper is easily in¬ 
stalled. Paper width is 5 inches and has 
a 4-inch recording range. 

'File recorder plots rms voltage level 
V8, time for fretiuencies betwi'cn ‘20 and 
2()0,()(KI cycles [H»r second. Accessories 
iu*e available to couple the chart drive 
to the dial of the Tyi*k 13()4-H Heat- 
Fnapiency -\udio (Jenerator, the "Fyck 
l554-.\ Sound and N'ibration Analyzer, 
or the Typi: 7t»0-B Sound Analyzer to 
produce a plot of level V8, fn^iuency. 
Chart paper with frtHpiency .scales is 
available for use with each of these in¬ 
struments. 

VMien coupled to tin* Beat-Frecpiency 
Audio Cienerator, the recorder produces 
plots having a true logarithmic fr«^ 


qiiency scale and is ideal for plotting 
the frequency response of analyzers, re¬ 
cording systems, networks, filters, and 
equalizers, as well tis of loudspeakers, 
microphones, earphones, vibration pick- 
ujTs. and other transtlucers. 

The combination of the recorder and 
either the Typk 1554-A Sound and \'i- 
bration AnalyztT* or the Typk 7()0-B 
Sound Analyzer makes pos.sible the 
automatic analysis of sound spectra and 
(complex waveforms. When the network 
or device und(‘r U^st is excited by the 
Typk l39(bA Random Xoise Cienerator. 
a ci»ntinuous sjartrum respon.'^* of that 
network to white noise can be plotltnl. 

'Fhe high writing speed available with 
the 8()-db potentiometer permits the 
recorder to lie u.sed for the measurement 
of reverberation time as short as ap¬ 
proximately 0.5 second. 

The wide range of paper speed facili¬ 
tates long-pericKl studies of the noi.se 
produccMl by tralfic, office machinery, 
industrial processes, and potential hear¬ 
ing flamage environments, as well as 
the measurement of short-duration tran¬ 
sients. 

PRINCIPLES OF OPERATION 

The Typk 1521-A Clraphic Level 
Recorder utilizes a null-seeking servo 
.system, which |K)sitiun8 the pen on the 
chart paper. 

'Fhe block diagram of the .servo loop 
is shown in Figure 2, The input signal 
is applied through the injmt attenuator 
to the logarithmic potentiometer. TTie 
output of the potentiometer is amplifitxl 


CI'o be dc!9rribe«t in a forthconang ii»uc of the Hxprri- 
ntmtrr. 
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and then rectified to produce a dc volt¬ 
age pmjiorlioiml to tiie rnis level of the 
ac input voltage. This dc voltjige i.s 
compared witii a 1-volt reference volt¬ 
age, and their dilTerence, which is the 
error signal, is usi^l ultimately to j>osi- 
tion the drive coil. 



Input Circuit and AC Ampliflar 

The input atleiiuanir has a (M)-rll> range in 
10-<lh n1e|)si. It pruvidt^ a (‘t^nsUuit lO.UOOHilmi 
input impedance, which can Iw increasr^d. at 
mrrenpmuJinK sacrifice* in .sensitivity, by the 
additiuii nf a n'sUtor in sr*rh> with the input. 
The Maisitivity will, however, still Im* gr4*ater 
than that asually eTu*ounten*d in nforch'rs of 
this type. The lO,(X)a-4»hm n'sisUiiiei* eif the 
|)olentiometer i.s a eompromis** betw<s*n the 
desire for a liigh input im|.M*danr<*, the wire size 
requin*d for the |)otentiomeU*r, and thi* loiuling 
effeetA of the ac amplifier. 

The ae amplifier consists of an emitter- 
follower input, four stages of gain, and a phitsi*- 
invertiT Ht:»ge for driving the d<*t€*etor eireuit. 
The high input im|K‘danee of the emitter fol- 
lowiT minimizes its loading eflfeet on the jk)- 
t«*ntiomet4T. The gain of the amplifier is 
amimxinintely 1000. It can b<* set to exactly 
1000 in t<*rms of an external a<’ referenc#* volt¬ 
age when it is desiml to measure ahsolutr* h*vel. 
Sinef! the input attenuator is ciUihrated. the 
n'fep'nee voltage can have juiy value lii'tweeti 
1 mv and 10 volts. The gain of the amplifier 
is stabilized by a .sufficient amount inverse 
feedback to insure it.s stability of calibration. 
A regulated power supply is use<l U) minimize 
the effei'ts of lim'-voltjige variation.^. The 
dvnamie range of the am])lifier is 15 db, which 
allows faithful reproduction of input signals 
with a rs'jik-t4>-rms ratio of 5:1 —a feature 
of considerable im|)ort4ince in the reeonling of 
noist^ 

0*t«c»oc 

The tletector ha.** a quasi-rms n'spiinso,* 
which clos4*ly appn»ximates true rms for com¬ 
monly encfiunt^n'd waveforms. The output is 
within 0.25 db of true rms for sine w!iv»*s, 
multiple sin** whv*»s, squiu*** wavi's, and n*»iM*. 

Sin*'** th** *nitput of the |)(»t(M)tionieter is 
lin*‘ar in db rather than in volts, th** rhangi* in 
input vollag** to the d»*teetor is signifii'antly 
*iim*n*nt for incn'asing and deen*a.sinK input 
.signals. For ex:imple, a 10-db inereiuw* wf»ulil 
momi*ntariIy produce 3.U) volts, a ehnng** *>f 
2.10 volts from its normal l-volt value. e*im- 
p*u-e<l with 0.310 volt, or a chang** of -0.ti84 
volt, for a lO-ilh decreast*. In onlor to main¬ 
tain comparable st**p r*?spoTises in th** t w*» <liree- 
ti*ins for thes** vastly difforing sigiods, *lio<le 
limiters arc in**orporat*‘d at the output *»f the 
*l**t«**’t*>r. The level *»r limiting is s**t to prrKluee 

K ClrtHw, Performance Plus a Srw l.ook 

fur *hr Smnil-I.nrrl %rot«?r." Oemrai Radio Brperimmter. 
Vol. ,12, No. 17. i)ctob<jr, 1958. 


Figure 3. View of the magnetic structure and pen 
motor. 

similar tramsiimt irs|»ons**« f**r ini'reasiiig or 
decreasing levels. 

Pen Drive Circuit 

Th** output of the *i**ti***tor is **ompar<Hi by 
emitter followers t.*i a 1-volt *1** r**f**reri**e »il^ 
taiiiisl from th«* n'gulat***! lH-v<*lt supply. An 
atti*nuat4»r (gain switch) whi<*h chang**^ th** 
loof>-g:un acconlifig t*i the |K»t**nti*jmet,**r as**d 
i.s lo**at**d inimediat4*ly after the ♦•mitU*r fol¬ 
lowers. \ vel*)eity-f»*<‘<lback sign.'d (see below) 
is .‘iIho inj*vt4*d at this noiiit. The sum of tin* 
error voltag** and th** v<*loi*ity f*s*dbH**k voltjige 
is then amplifi«*d by a push-ftiill d** amplifiiT, 
whi**h Is drift eoni|s*n.sjiti*d by m**ans of iu*ga- 
tiv** f**edba**k. Tw*) |K*w*»r translsUtrs are tLS4sl 
t4) pnxlut'e i*iirn»nt through the drive e#»il or 
servo nuitor. 

The ser>'*» m*)U>r **on.sists of a c«*nU*r-tappe«l 
coil wound on a lightw**ight Im'ite form, which 
is positioned in the uniform magnetic fi«dd 
pro<luetsl by a large .\lni<*o (M*rmanetit magn<*t. 
Th** magnetic structun* atul **oil are shown in 
Figure 3. Th** int**ra**tion lM*twis*n the current 
in th‘* eoil and the fi**l*l from the p<‘rman**nt 
magnet re.sults in a for**** t*» movt* the tioil in 
a dir****tion to redin*** th«* *'iT*ir vsiltage. Wh*‘n 
the coil is c!ornH*tly ixrKitioniHl, Ihcvorror volt- 
*ige and th** **urn‘nt in the **oil lxM*ome. z«*r*), 
and th<*r** i.s n*» furth**r force tm th** c*)il. The 
coil ^nll rem:un in this [M>sition tLs long as th** 
input volt:ig** n*m:uns ixm.stiuit li**c:iu.s*» of the 
electri*‘al restoring for**** produ*****! on the eoil 
for any .**light movem**nt alxmt the eorrert 
null p*)sition. I'ull eurrent fl*>ws through th«* 
roil for a disphu*em**nt only a ^^2 h>t*h from 
th«* true null, r**sulting in a high dtgree of static 
accuracy. Ii^*au.s** the |M*n and p*it*'ntiom**ter 
wip**r arm are l<it*at*‘d *lir****tlv on the coil stru**- 
tur**, th**n' is no pcKssihility of ba4‘kbi.sh, or *lea*i 
zone, betw**eii movements *)f th*^ servo fnf)t.*>r 
and lorresponding mov<‘m**nts of the |xjt<*n- 
tiom**t4*r Jind rM*n. .Sine** th** s*?rvo niobir h:is 
a straight-firm m*iv**ment, the n'sulting n»cord- 
ing is truly n***tifin**ar. 

Velocity Feedback 

.\ s4soird wimling on the drive eoil .stnicture 
generates a v*>ltage proportional to the cod 
v**l*>ritv. This (lamDing voltage is fed back 
arouncf th** driv** coil through th** dc amplifier 
to redu**«* the time **onstant of the *Iriv»*-**oil 
ciri’uit. As a r**suli, an ad*‘*)uate tl<*gr**«* <jf 
Htabifizati(^n ran b*; <>btain**d (onsistent with 
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a rrawnable bandwidth of tho pt‘n sorvo and 
tin* <I<*«irt*d statir aircunwy. Slow<*r writing 
HfHNtls an* obtaiiMNl by iiu*n‘asiiig th** amount 
of damping volt^tgo. SiiUM- the output from tho 
ilotoctor 18 limited, lui inerease in damping 
voltage resiiltH in a deerejuse in both the pen 
8<*rvo bandwidth and the miiximum writing 
snn'd (saturation velcjeity of the pen). The 
.sIow«*r writing spew’d |) 08 ilion.s are u.s('ful for 
hlt4Ting out rapid variationn in the level of the 
input sigmd when it is di'sinNi to obtain lui 
avenige value of these* variations. 

Figure 4 shows a pl«)t of the frequeney n*- 
8|)on.se of a publie addn>ss syste'm iiLstalhal in 
a large auditorium as recorded with lw»th maxi¬ 
mum and minimum se^ttings of the writing- 
.spnal eontr(»l. The bandwidth e*f the pen .s<*rvo 
is approximate'ly O-lt) eps in the 2()-ineh |M*r 
s<*<*oml writing siM*e<l |M>sition and deereas<*s in 
approximately tne .same ratio as the* writing 
s[H*e*<|.s marked on the control. Ih*eau.s<‘ of the* 
limitatietn in maximum ve-loe’ity, the* se*r\'e» 


bandwidth is a fune'tiem of amplitude. The 
writing sp<*<*tls indie*ate*d e>n the control an* euily 
appreiximate* luid n*pn*se*nt a coil ve*le»eily ol>- 
taine*d when the* de* amplifier is saturate*!!. As 
such, th(*y shoulel be u.se*d only as an indie'atiem 
of the* upper limit of the capabilities eif the 
n‘eorde*r to feilleiw e*hange‘s in the* l<*ve*l e>f the 
input signiU. 

Logorithmic Pot«ntiom«t«rt 

The peitenlie»me*te*rs have .shaped wineling 
foruLs and iux* tap|>e*<i for the (x>nne*f*tion of 
piulding re*sist4>rs te> eibtain an ae*eurat>e* l«>ga- 
rithmic function. Sin(*e* the siune* si/.e* wire* is 
iLse*d throughout the length of the f)e>te*ntieim- 
e?te*r, a high de*gn*e* of n*solution is maintaine*d 
for all fSKsitionseif the slider. The rate*d m*eurae*y 
of the* |K)t<*ntieune*te*rs is 1% full scale, but that 
of the 2()-db anel 40-eib i)e>te*ntiome*te*rs is usu¬ 
ally ls*tt4*r than t).5',i of full s<*ale*. Life* te*sts 
ein the*se* |)eete*ntiome*te*rs have indie*ate*d that, 
with peTieedic applie'atiem of pn)pe*r lubrie*ants, a 


Figur* 4. Records of th« froquancy rospons* of o public address systoni, taken with (fop) maximum writing 
speed and (befow) minimum writing speed. 
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lifrof iiiiuiy niilliotuiof ryrlfs ran Im* rx|)«*rt<*<l. 

Thr iKMrntionirtrr.s nrr iMiHituniiHl nn thr 
mnunting nlirlf hy riirniiH of tw<» pins, which 
niiitr with r<»m’rt|¥)tulinK holes in ihi* shelf. 
Input eonii»*elions to the potentionietiT are 
nnule by rnt'ans of a shielded cable which ^U|cs 
into the to|) cif the poU'ntiometer e*ise. Pins, 
located at the rear of the ease, prevent thr 
poU‘iitiiimet*T from Immuk Keat<*d unh^s the 
Kaiii swit4*h Is in the correct position. This 
.switx’h ran be o|M>nit4sl throuji^h the (»|N*nini? in 
the fn>nt of the iii.stninient. 

DC Rscording 

The Typk 1521-A (.iraf)hi<’ Level Ue«*order 
ran la* converted into a dr recorder with a 
Ukilohin input imp«*danee atid an O.H-volt full- 
se:Ue .sensitivity by u.se of the linear |>ot4*ntioiii- 
eU*r (Typk 1521-P4). Pijcure 5 is a block dia- 
jcnun of the recorder s«*rvo lf>op for de rectinlinR. 
The necessary circuit (thange.s are acrom- 
pli-xhetl by means of the gain switch luid one 
I»lug- Since the ac >implilier cannot be iwc'd for 
dc nH*ording, the sen.sitivity of the recorder is 
considerably rtniuml. The input inipediun’c is 
limited to 1 kilohnt bee^iuse of the collector 
leakagt* current of the input transistors. This 
im|Malance can bo increas**!! by a factor of 10 if 
the effcM'ts of leakage current an* include<l in 
th»‘ zero tulju.stment of the recorder. 

.\ zeni mljastment is j»ro\ided on the front 
of the linear potentiometer to allow' th«* op<‘ru- 
tor to H<*t till* zero p<isit.ion to any j)oint on the 
chart. p:i|MT. The .servo biuidw'idth is not 
ufT<‘ctcd by the change t<i a dc rtM'order. 

ACCESSORIES AVAILABiE 
(See price list, jwige 12) 
Potentiom«t«rft 

The itMlb rjoUMitiomctor is supplied, ami 
th(‘ 20-dl), SfVslb, and linem potentiometers are 
.available as H4*c«‘ssories. 

Motors 

.\ccessorv mot4>rs \60H*ytic and 6(>-4*yele) an* 
available for slow-spt*ed <!hart drive. These 
motors produee chart speeds of 2.5 to 75 
inches hour, a retiuctiou by u factor of 60 from 
the speeds available with the .standard motors. 

Drive ond link Units 

The 1521-PlO Drive Unit is designed to 
couple the. reiiordcr U» all extental oscilhitors 


or aiuilyzers. S<*par:it<‘ link units jire required 
on the various exU^nial in.strumentsS for coupling 
the drive unit to the instrument dial snnft 
Hy means of a e.'un-openited clutch, the n*- 
lyirdt'r pn|sT po.sition and the oscillator or an¬ 
alyzer .Slotting can bt* made completely iiidt'- 
|)endent of one another. Limit .stop switclie.** 
allow the optTutor to set the limit of travel of 
the drive unit. A slip clutch also is provided 
t«» protect the oscillator or analyzer. 

The recorder can Ije u.s4‘d f«>r time-b:ise meas- 
un*ments w'ithout n*inoval of the drive unit, 
To do this, the drive unit clutch i.s decoupled, 
and the limit sw'itehes are short<‘d out w'ith a 
to^le sw'iich bi'hind the ptuiel. 

Link units are available for driving the di/Us 
of tht> follow'ing General Utidio instruments: 
Typ»: 1304-11 Heat-Freqm-ncy Audio flenera- 
tor, Type 760-11 Sound Analyzer, anti Typk 
1554-.4 Sound and Vibration Analyzer. 

Charts 

Four typtv of chart paptT arc availabh*: 
CTIt505 is supplit'd and Ls di‘sigoed for n*cord- 
ing level M. time or for dc recording. 

CTP-501 i.s designed for usi' with the 'I^ pf 
LK) 4-I1 B(‘at-Frequency Audio Gi*n(?rutor. 
CTP-516 is designed for u.se w'ith the Typk 
760-11 Soufid Analyzer. 

CTP-554 is tlesigned ft»r u.st* with the Typf. 
1554-.\ Sound and Vibration .\nalyzer. 

APPLICATIONS 
Level vs. Time 

The Typk Lj21-A Graphic Ix*vol Kt*- 
(♦order can he used in conjunction with 
a Type lo5l-H 8ound-b*vel Meter to 
yield permanent records of sound level 
as a function of time. Kapid changes in 
the sound level can he filtered out, when 
desirable, through the use of one of the 
slow ^^Titing speeds. 

Continuous recordings can be made 
for j)erioda fn>m 16 minutes to 8 hours 
with the standard motor or from 16 
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Figure 7. Block diagram of system for reverberotion-time measurement with narrow-band noise source. 


hours to 480 hours with the -P2() or 
-P21 Motors. The recorder can be cali¬ 
brated to read in absolute soinid pressure 
level with the sound-level meter at tenu¬ 
ator switch in the C'AL position. A 
typical j)lot of noise in a caf(‘t('ria with 
the recorder on both fast and slow' writ- 
ing speed posit ions is shown in Figure (>. 

A second application as a time-base 
recortler is in the measurement of re¬ 
verberation time. Reverberation time 
is (leiined as the time recpiired for a 
sfnind level U) decay W) db. In this 
measurement a sound source in a room 
is abruptly shut off and the decay of the 
sound level is recorde<l. The SO-db 
Ix)tentiometer often is uscmI for these 
measurements, but, since background 
noise often prevents reverberation re¬ 
cording over even a (>()-db range, the 
40-<lb potentiometer may be equally 
useful. 

The nature of the sound source useil 
for thes(; measunMnents may have .s^)me 
influence on the accuracy of the ri^sults. 


The use of a fixed-frequency source can 
result in errors in the meiusurement 
owing to standing waves set up in the 
room. These errors can be avoided to 
some ext('nt if tlie oscillator frequency 
is varied slightly or warblcxl. A better 
solution is the use of a noise source and 
a narrow' band filter. Figure 7 shows a 
diagram of such a st'tup using the Type 
139i)-A Random Noise Generator and 
the Type 1o 54-A Sound and Vibration 
Analyzer to feeil a power amplifier and 
loudspeaker. The sound level is picked 
up by a Type 1551-B Sound-Level 
Metc*r and applied to the recorder. A 
wider dynamic range can be obtained 
if a second analyzer is usetl following 
the Sound-Level Meter. The maximum 
writing speed and chart speed should 
Ix:' used when making reverberation 
measurenu'nts. Reverberation tim<* as 
small as 0.5 second can be measured 
lulequately with this recorder. A typical 
reverberation measurement made in an 
auditorium is shown in Figure 8. 


Figure 6. Recording of noise level in a cafeteria with both fast and slow writing speeds and 40-db potentiometer. 
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Level vs. Frequency 

Tlie recorder can be uso<l to plot di¬ 
rectly frequency-response data of net¬ 
works or systems in conjunction with 
the Type 13()4-B Beat-Frequency Audio 
Generator. A Type 1521-PlO Drive Unit 


80 



Figure 8. Record of sound decoy in on auditorium. 
Reverberation time it 1.55 seconds. 


^ and Type 1321-Pn Link Unit are re- 
quiral to couple the generator to the 
recorder. Since the change in freciuency 
of the generator with respect to dial 
rotation i.s logaiithmic, chart-pajier mo¬ 
tion will correspond to a logarithmic 


frequency change. Chart Paper CTP-501 
has the logarithmic frefjuency calibra¬ 
tion printed ahnig the time axis over the 
three decades from 20 cps to 20 kc. The 
amplitude control of the generator and 
the input attenuator of the recorder can 
be u.sed to obtain the desii-ed 0-db refer¬ 
ence level. If the input to the network or 
system under test must be maintained 
at some specifier 1 value, the 0-db refer¬ 
ence level can then be adjusted by means 
of the input attenuator and ‘‘CAL” con¬ 
trol on the recorder, providetl that the 
minimum input signal to the recorder is 1 
millivolt or greater. The chart paper and 
oscillator can be adjusted to the desired 
starting frecpiency by disengagement of 
the c 1 u tch on t he dri\T u n i t. Figure 9 shows 
the generator-recorder combination. 

This combination is ideal for measur¬ 
ing the frequency response of filters, 
attenuators, or other networks, as well 
as loudsp(*akers, microphones, or other 
transducers, and complete acoustic sys¬ 
tems. A typical response of an adjust¬ 
able notch filter is showni in Figure 10. 
The response of a condenser microphone 
mounte<l in an anechoic chamber is 


Figure 9. View of the 
Oraphic Level Recorder 
coupled to drive the 
Beat-Frequency Audio 
Generator for automatic 
recordings of amplitude 
vs. frequency. 
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Figure 11. Recorded response, for frequencies above 
600 cycles, of a condenser microphone in on onechoic 
chamber. Plot includes the characteristics of the 
source. 

shown in Ti^ure 11. The response of the 
public address system in an auditorium 
is shown in Fijj:ure 4. 

The output vatltage from the Type 
1304-B Beat-Fretiuency Audio Genera¬ 
tor is sufficiently constant with fre¬ 
quency (± .25 db) for most applications. 
In the calibration of a microphone where 
the stnind source is a loudspeaker or 
where the device under test has a vari¬ 
able input imp('<lance with frequency, it 
may be desiralde to use a secoiul Tyi’E 
1521-A Graphic Level Uecorder to main¬ 


tain a constant sound pres.surc level or to 
vary the reference voltage to account 
for changes in the oscillator output volt¬ 
age, as explained later. 

Frequency Analysis 

A fr(*ciuency analysis of a sound spec¬ 
trum or the output of an electrical de¬ 
vice can b(‘ made with the recoifler in 
conjunction with either the Type TtiO-B 
Sound Analyzer or the Type 1554-A 
Sound and \’ibration Analyzer. Connec¬ 
tion between the analyzer and the re¬ 
corder is made by the appropriate link 
unit in the same manner as with the 
audio g(*nerator. The chart papei* for 
u.se with the analyzer (CTP-oKi) has 
thrcH’ calibrated /^lecade .segments 
properly spaced so a 234-<lectule analysis 
can be made without stopping the re¬ 
corder. The change in range can be 
accomplished during the blank portion 
of the dial. The Type 1554-A Analyzer 
does not have a continuou.sly rotatable 
dial, and so the dial must be returnetl 
manually to the low end before the next 
range is plott(*d. However, the dial 
ranges are in l-<iecade intervals, so that 
only three rf'sc'ttings are requires I to 
cover the range from 25 cps to 25,(K)0 cps. 


Figure 10. Record of the transmission charocteristic of an adjustable notch filter for four different fre¬ 
quency settings. 
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Figure 12. Block dia¬ 
gram showing how 
two recorders con be 
used to maintain con¬ 
stant sound pressure 
level for the measure¬ 
ment of microphone 
characteristics. 



0 MICROPHONE 
UNDER TEST 


RECORDER #|-USED TO MAINTAIN CONSTANT 
SOUND PRESSURE LEVEL 

RECORDER #2-USED TO PLOT RESPONSE OF 
MICROPHONE UNDER TEST 


Miscellaneous 

1'he Typk 1521 -A Graphic Level Re¬ 
corder can bo used to maintain constant 
sound pressure levels in a chamber when 
the frec|uency response of microphones 
is measured. Tlie block dia>?ram in Fig¬ 
ure 12 shows the equipment retpiired for 
this operation. The normal connection 
between the arm of the |K)tentiometer 
and the input to the ac amplifier is 
opened by removal of a jumper on the 
rear of the etchetl circ\iit. ddie arm of 
the potentiometer is connected to the 
input of the power amplifier driving the 
loudspeaker, and the out put of the con¬ 
denser microplione pr(»-amplifier is con¬ 
nected into the ac amplifier in the rc^ 
cordtT. The recorder will automatically 
p(isition the potentiometer arm to main¬ 
tain a constant output level from the 
condenser microphone. The range over 
which this correction can l)e made is 
the same as that of the potentiometer 
in the recorder. As knig as the recorder 
is on scale, the sound pressure level will 
be maintained eon.stant (a.s.suming a flat 
response for the condenser microphone). 
The regulating recorder will plot the re- 


S|K)nse of the loudspeaker system. A 
se<;ond Type 1521-A Recorder is neces¬ 
sary to plot the frequency of the micro¬ 
phone under test. 

Small variations in the outjjut level 
of an oscillator used for frtKiuency re¬ 
sponse measurements can be corrected 
for by the use of an external reference 
which is a function of the oscillator out-- 
put level and which can be generated by 
an external detector. This can f)e sub- 
.stituted for the internal fixed reference 
by the removal of a jumper on the back 
of the etched circuit. 
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SPECIFICATIONS 


Input Frequency Ronge: 20 rp.s to 200 kc, for loV(‘l 
recording; »crvo hiuidwidth, dc to 10 cp.s. 

Input Range: 0 Iti 40 dl) fur level r(*cordii»g 
(20-<lli and 80 -< 11 j |M»t«*ntionictcr8 arc also avail¬ 
able); 0-0.8 volt (a! 1000 ohms) full scale, for 


dc recording with zero input |)osition adjust¬ 
able over full scale. 

Accuracy: Pot4*ntiom(‘t<T balaiict‘8 within 0.6% 
«)f full scale. 



lET LABS, INC in the GenRad tradition 

www.ietlabs.com 

534 Main Street, Westbury, NY 11590 TEL: (516) 334-5959 • (800 ) 899-8438 • fax: (516) 334-5988 
































GENERAL RADIO EXPERIMENTER 


12 


Maximum Santitivity: 1 mUUv'olt at 0 db for level 
recording; O.S volt full scale for dc recording. 
Moximum Input Voltog*: 100 volts ac. 

Input Impedance: 10,(KM) ohms for ac level re¬ 
corder; KKKI ohms U*r dc recorder. 

Paper Speeds: 2.5 inches {M*r minute to 75 inches 
per niinut«‘. A sluw-apeed nmtor to provide 
sp<*eds of 2.5 to 75 incht‘s per hour is available. 
Writing Speed: I, 3, 10, or 20 inches ptT se<‘ond 
(appro.ximalely), with overshtrot less than 1 db. 
Detector: Quasi-rm.s; within 0.25 db of rms for 
multiph' sine waves, square waves, or noisr*. 
Chart: 4-inch ituxuding width on 5-inch paper. 
Transiitor Complement: l2-2Nlt>9A, 4-2N321, 
2-2X301, 1-2X170. 


Accetioriei Supplied: Spare fust^, power cord, 
2m*ns, 2h>z. laittle r»f ink, 40-db put, 1 roll of 
CTP-5(y5 pa|H*r, ailaptor cable assembly for ^ 
connection to Typk 1551-B S<mnd-I>cvel Meter. 
Accecsoriet Availoble: Potentiometers, charts, 
ink, slow-speed motors, and link units. 

Power Supply: 105 to 125 (or 210 to 250) volts, 

00 cycles, 35 watts. 50-cycle models are avail¬ 
able. 

Power input receptacle will accept either 2- 
wire (Type CAP-35) or 3-\iire (Type CAP-15) 

|x>wer cord. Two-wire cord i.s supplied. 

Dimensions: (Height) 9 X (width) 19 X (depth) 

14*4 inches, over-all. .\vailable for bench or 
relay-rack mounting. 

Net Weight: 50 pounds. 


Type 


Code Word 

Price 

1521-AR 

1521-AM 

1521-ARQ1 

1521-AM01 

Relay-Rack Model, for 60-cycle supply. 

Bench Model, for 60-cycle supply. 

Relay-Rock Model, for 50-cycle supply. 

Bench Model, for 50-cycle supply.......... 


$995.00 

995.00 

995.00 

995.00 

Patent No 2.581 

i.'ia 




POTENTIOMETERS FOR OTHER 

RANGES 


1521-Pl 

1521-P3 

1521-P4 

20-<lb Potentiometer. 

80-db Potentiometer. 

Linear Potentiometer, for dc recording. 


$ 55.00 
155.00 
55.00 


CHARTS 


CTP.501 

Calibrated 20 cps-20 kc, logarithmic, in 9 inches, 
repeating every 12 inches along time oxis; for 
use with Type 1304-B Beat-Frequency Oscillator ; 

I.O<iAR('|{ART 

$2.30* 

CTP.505 

Linear time base, 1 division Va inch; for ac or dc 

records as a function of time. 

LI.VALCUART 

2.30* 

CTP-516 

Calibrated 2S-7SOO cps in V^-decade segments, 
spaced for continuous rototion of ortalyzer 
knob; for use with Type 760-B Sound Analyzer 

.'MJI'NIM'UART 

2.30* 

CTP-554 

Calibrated 25-25,000 cps along time axis; for use 
with Type 1554-A Sound and Vibration Analyzer 

ANNALt’HART 

2.30* 


Charta are 5 inches wide and have 8 major divisions on a 4-inch vt‘rtical scale with 40 pjtaJ di- 
visions (SO on rTP-501). Roll length 100 0^4. All may la* u.s<^d with any potentiometer. 


INK (red) 

1521-409 

2-ounce bottle. 


INKAL 

$0.85* 

1521-409-2 

16-ounce bottle. 


INKER 

3.00* 

^Subject to quAOtity discuuiiUi 





MOTORS FOR LOWER CHART SPEED 



1521-P20 

(60 cycles) for paper speeds of 2.5-75 inches hour 


PASTT' 

$52.50 

1521-P22 

(50 cycles) for paper speeds of 2.5-75 inches hour 


PERU. 

52.50 


DRIVE AND LINK UNITS FOR COUPLING TO OSCILLATOR 

AND ANALYZERS 

1521-P10 

Drive Unit to operate all link units. 


PUPIL 

$72.00 

1521-Pll 

Link Unit for coupling to Type 1304-B or Type 





1554-A. 


PRIOR 

1 18.00 

1521-P12 

Link Unit for coupling to Type 760-B.. 


PUPPY 

18.00 



General Radio Company 
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